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BRIEF YALE REPORT
ACINO-INSULAR CELLS IN NORMAL RAT PANCREAS
The possibility that one specialized cell could be transformed into a dis-
tinctly different type of cell has long been a controversial issue in the fields
of embryology and histology. Most investigators have assumed that islet
cells in the pancreas are derived from primordial duct epithelium in that
organ. The possibility that islet cells might also arise from exocrine tissue,
however, is still a matter of great dispute. In several light microscopic in-
vestigations' the presence of cells containing cytologic characteristics of
both exocrine and endocrine cells have been noted. This brief report pre-
sents electron microscopic evidence for the presence of both zymogen and
beta-cell granules in the same cell in rat pancreas.
MATERIALS AND METHODS
Male Sprague-Dawley rats weighing approximately 200 g. were anesthetized with
chloral hydrate (350 mg/kg.). The whole pancreas was rapidly dissected out into
pieces of less than 1 mm8. The tissue pieces were fixed in cold phosphate-buffered 5,X1
glutaraldehyde (pH 7.4) for one to two hours and then refixed, in osmium tetroxide
(phosphate buffer, pH 7.4) for one hour. The tissue blocks were then dehydrated in
graded ethanols and embedded in DER 732-Maraglas. Sections approximately lu in
thickness were cut with glass knives on a Sorvall Porter-Blum MT-2 ultramicrotome
and stained with 1% toluidine blue in order to locate endocrine pancreas. When an
islet was found, the block was trimmed to include it and a small rim of acinar tissue.
Thin sections (silver interference color) were then cut with glass knives, double
stained with uranyl acetate6 and lead citrate7 and examined in a Zeiss EM 9 electron
microscope.
RESULTS
The findings herein described were incidental findings noted in normal
control rats during the course of another ultrastructural study in the rat
pancreas. In general, islet morphology was in agreement with previous re-
ports by Lacy.'l However, in a few islets, cells with both exocrine and
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endocrine features were noted. In particular, these cells contained two kinds
of secretory granules: zymogen granules and beta cell granules (Figs. 1A
and B). The location of the granules was variable, with zymogen granules
being perinuclear in certain instances and beta cell granules being perinu-
clear in other instances. However, distinct areas where both types of
granules were present adjacent to each other or even in direct contact with
each other (Fig. 1A) were noted. The cells contained large amounts of
rough endoplasmic reticulum which generally became sparse in that part
of the cell that contained beta cell granules.
DISCUSSION
The ultrastructural finding of intermediate acino-insular cells in normal
pancreas is a relatively rare occurrence. An extensive review of the litera-
ture revealed only one other study in the rat' where such cells were ob-
served. Leduc and Jone? reported similar cells in normal mouse pancreas
although the mouse strain studied in their experiments reportedly is one of
the parental strains of mice which are hyperglycemic and glycosuric." Re-
cently Faller'5 observed acinar-islet cells in the rat with alpha cell features
but did not find any intermediate forms with beta cell features. In most
ultrastructural studies where these kinds of cells have been noted the in-
vestigators had injured the pancreas in some way: Gusek and Kracht' de-
scribed such changes following administration of cortisone or derivatives
of sulfonylurea to rats; Herman, Sato, and Fitzgerald's reported this effect
during early stages of ethionine administration to rats. In several of the
previously noted light-microscopic studies such intermediate cells were
also found in the pancreas of animals subjected to some type of experi-
mental treatment.
The ultrastructural observations of cells containing both zymogen and
beta cell granules suggests the likelihood of acinar cells transforming into
beta cells or even vice-versa. Such a theory was postulated by Laguesse'T
as early as 1895. Although one questions the occurrence of such cell trans-
formations, there is no other obvious explanation for the finding of acino-
insular cells. The usual objection to observations of acino-insular trans-
formation (the attribution of such observations to the superimposition of
two different cell types"'8'9 would not seem applicable to studies of ultrathin
sections.
SUMMARY
In ultrastructural studies of normal rat pancreas, cells containing both
zymogen and beta-cell granules were observed. Acino-insular transforma-
tion is considered a likely explanation for their presence.
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Volume43, August, 1970FIGS. 1A and B. Electron micrographs of intermediate acino-insular cells found in
normal control rats. These cells contain both zymogen granules (Z) and beta cell
granules (B) adjacent to each other. Note the location of the granules. In A the
zymogen granules are perinuclear while in B the beta cell granules are perinuclear.
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